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(54) ENDOSCOPIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED:To realize an endoscopic device 
which displays information on accurate observation object 
part even to different kinds of endoscopes having different 
kinds of actuators or image pickup optical systems. 
SOLUTION :The endoscopic device 1 is comprised of an 
endoscope 2, a zoom controller 6, and a CCU 4, and the 
endoscope 2 is provided with an image pickup system having 
a zoom lens 38 in an insertion part front end part 13, a 
connection arm 69 to which the zoom lens 38 is connected 
and which is driven by an actuator 39, and a magnification 
information storage part 72 where magnification information 
of the image pickup system is stored, and the zoom 
controller 6 is freely attachably and detachably connected to 
the endoscope 2 and controls driving of the actuator 39, and 
the CCU 4 is provided with a video signal processing circuit 
37, which processes an image pickup signal from the image 
pickup optical system to display an observation picture on a 
color monitor 5, and a sizperimposing circuit 71 (correction 
means) which corrects information for calculation of the size 
of the observation picture displayed on the color monitor in accordance with magnification 
information transmitted from the zoom controller 6. 
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CLAIMS 



[Claim(s)] 

[Claim l] The endoscope which has the scale-factor information storage section which 
memorized the scale-factor information on the image pick-up optical system which has the 
migration lens moved to an insertion section point, and the driven object which said migration 
lens is connected and is driven with an actuator and said image pick-up optical system, The 
control means which carries out actuation control of said actuator based on the scale-factor 
information on said image pick-up optical system which was connected to this endoscope free 
[ attachment and detachment ], and was transmitted from said scale-factor information storage 
means, A picture signal processing means to carry out signal processing of the image pick-up 
signal from said image pick-up optical system, and to display an observation image on a monitor, 
Endoscope equipment characterized by providing an amendment means to amend the 
information for computing the size of the observation image displayed on said monitor according 
to the scale-factor information to which it was transmitted from said control means. 
[Claim 2] Said amendment means is endoscope equipment according to claim 1 characterized by 
amending the information for computing the size of the observation image displayed on said 
monitor according to the configuration of the monitor inputted by the input means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the endoscope equipment which moves and 
carries out variable power of the lens prepared in the insertion section point with the actuator. 
[0002] 

[Description of the Prior Art] In recent years, endoscope equipment came to be widely used in 
the medical-application field and the industrial use field. For example, with endoscope 
equipment given in JP,9-322566,A, some objective lenses are constituted from a migration lens, 
it is made the structure which connected the migration lens with the mobile-ed to which it is 
moved by the actuator, and that to which the scale factor of an observation image is changed is 
proposed by moving a migration lens. 

[0003] With such endoscope equipment of a configuration, since routine inspection and 
scrutinization observation can be performed by carrying out variable power of the scale factor of 
an observation image with one endoscope, it is convenient, and it is getting to know the 
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magnitude of the organization of an observed part especially in scrutinization observation, and 
there is medical usefulness, like a diagnosis of the lesion section can be performed. Moreover, 
the size of the observed part in an observation image can be computed by displaying the 
information about the magnitude of an observed part on a monitor, and an exact diagnosis is 
easy. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the angles of visibility of the image 
pick-up optical system prepared in the size [ of the head of the insertion section inserted by the 
application into a coelome ] and point side also differed, the movement magnitude and 
magnifying power of an actuator changed with each endoscopes, and the endoscope used for the 
endoscope equipment of such a configuration had the problem that the information on the 
magnitude of the observed part converted from the travel of an actuator was not exact. 
[0005] This invention is made in view of the point mentioned above, and aims at offering the 
endoscope equipment which displays the information on an exact observed part also to the 
endoscope of a different class with the actuator with which classes differ, or image pick-up 
optical system. 
[0006] 

[Means for Solving the Problem] In order to attain said object, the endoscope equipment by this 
invention according to claim 1 The endoscope which has the scale-factor information storage 
section which memorized the scale-factor information on the image pick-up optical system 
which has the migration lens moved to an insertion section point, and the driven object which 
said migration lens is connected and is driven with an actuator and said image pick-up optical 
system, The control means which carries out actuation control of said actuator based on the 
scale-factor information on said image pick-up optical system which was connected to this 
endoscope free [ attachment and detachment ], and was transmitted from said scale-factor 
information storage means, A picture signal processing means to carry out signal processing of 
the image pick-up signal from said image pick-up optical system, and to display an observation 
image on a monitor, It is characterized by providing an amendment means to amend the 
information for computing the size of the observation image displayed on said monitor according 
to the scale-factor information to which it was transmitted from said control means. Moreover, 
this invention according to claim 2 is characterized by said amendment means amending the 
information for computing the size of the observation image displayed on said monitor according 
to the configuration of the monitor inputted by the input means in endoscope equipment 
according to claim 1. The endoscope equipment which displays the information on an exact 
observed part by this configuration also to the endoscope of a different class with the actuator 
with which classes differ, or image pick-up optical system is realized. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is 
explained with reference to a drawing. The external view in which drawing 1 thru/or drawing 
10 start the gestalt of 1 operation of this invention, and drawing 1 shows the whole endoscope 
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equipment configuration of the gestalt of 1 operation of this invention, The explanatory view in 
which drawing 2 shows the internal configuration of the endoscope equipment of drawing 1 , the 
explanation sectional view showing the structure of an actuator where drawing 3 was prepared 
in the endoscope point, The wave form chart in which drawing 4's being the explanatory view 
showing the wave of a driving signal, and showing a driving signal with which drawing 4 (a) 
carried out full wave rectification of the sine wave, The wave form chart showing a driving 
signal with which drawing 4 (b) reversed the wave of this drawing (a), Drawing 5 is the 
explanatory view showing the monitor display which showed an endoscope image and 
scale-factor information to monitor display. The explanatory view showing the monitor display 
at the time of drawing 5 (a) displaying a scale factor and an error on a monitor, The explanatory 
view showing the monitor display at the time of drawing 5 (b) displaying a scale and an error on 
a monitor, Drawing 6 is the explanatory view showing the example of a display of the 
setting-out screen which sets up the size of a monitor. The explanatory view showing the 
example of a display of the setting-out screen at the time of drawing 6 (a) inputting the size of a 
monitor by the ten key of a keyboard, The explanatory view showing the example of a display of 
the setting-out screen at the time of drawing 6 (b) choosing the size of a monitor using the 
cursor of a keyboard, The explanatory view in which drawing 7 shows the image display 
structure of a system of endoscope equipment, and drawing 8 are the explanatory views 
showing the example of a display of the image display approach by the image display system of 
drawing 7 . The explanatory view showing the case where drawing 8 (a) is put in order and 
displayed in the size with same reference screen and endoscope observation screen on a color 
monitor, The explanatory view in which drawing 8 (b) shows the case where the sizes of a 
reference screen and an endoscope observation screen differ, the circuit block diagram showing 
connection between the endoscope of the former [ drawing 9 ] and CCU, and drawing 10 are the 
circuit block diagrams at the time of connecting an endoscope and CCU by serial communication. 
[0008] The zoom type electronic endoscope 2 with which the endoscope equipment 1 of the 
gestalt of 1 operation of this invention shown in drawing 1 and drawing 2 was equipped with 
the zoom (it can adjust to scale factor of arbitration from amplification to wide angle) function 
(it is only hereafter written as an endoscope), The light equipment 3 which supplies the 
illumination light to the light guide 31 of this endoscope 2, The camera control unit 4 which 
performs signal processing to an image pick-up means (CCU and brief sketch), It has the color 
monitor 5 which displays the video signal outputted from CCU4, the zoom control device 6 
which performs amplification / wide angle control (it is also only called zoom control), and the 
foot switch 7 connected to this zoom control device 6. 

[0009] An endoscope 2 has the universal cord 11 to which the end extended from the insertion 
section 7 of ** length inserted in a patient's inside of the body etc., the control unit 9 prepared 
in the end face of this insertion section 8, and this control unit 9, and the connector 12 prepared 
in the other end of this universal cord 11 can be freely detached and attached to light equipment 
3, and can connect it. The insertion section 8 consists of the hard point 13 in which the image 
pick-up means was built, a bend 14 which was prepared in the back end of this point 13 and 
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which can be curved, and a flexible tube part 15 which has the flexibility prepared in the back 
end of this bend, and this bend 14 can curve by operating the bow operating knob 16 prepared 
in the control unit 9. 

[0010] The connector 18 of the end of a video cable 17 is connected to said connector 12, and the 
connector 19 of the other end of this video cable 17 is connected to CCU4 free [ attachment and 
detachment ]. The connector 24 of the other end of this interconnection cable 23 can be freely 
detached and attached to the zoom control unit 6, and the zoom connector 21 of the other end of 
this zoom cable 20 is connected with the end of an interconnection cable 23 through the 
connection connector 22, the end of the zoom cable 20 can detach and attach to this connector 12 
freely, and it connects with it, and it is connected. 

[0011] The foot switch connector prepared in the other end of the connecting cord 26 by which 
the end was connected to the foot switch 7 is connected to this zoom control device 6 free 
[ attachment and detachment ]. As for this foot switch 7, foot switch 7a for amplification 
actuation, foot switch 7b for wide angle actuation, and speed-regulation switch 7c are prepared. 
Moreover, the remote control switch 28 with which the flexible tube part 15 is equipped, for 
example is connected to the zoom control device 6 through a connecting cord 29, and switch 28a 
for amplification actuation and switch 28b for wide angle actuation are prepared also in this 
remote control switch 28. 

[0012] By inserting in the light guide fiber 31 in an endoscope 2, as shown in drawing 2 , and 
connecting a connector 12 to light equipment 3, incidence of the illumination light from the 
lamp 32 in light equipment 3 is carried out to the incidence edge of the end of the light guide 
fiber 31, this illumination light is transmitted, and outgoing radiation is carried out through the 
lighting lens 33 at the head of the insertion section 8, and it illuminates photographic subjects, 
such as the affected part. The objective lens system 34 as image pick-up optical system is 
formed in the observation port (or image pick-up aperture) which adjoined the illumination 
window in which this lighting lens 33 was attached, and was prepared, and an image pickup 
means to picturize a photographic subject image as ties an image sensor and the optical image 
of the photographic subject more specifically illuminated by the charge-coupled device (the 
following, CCD, and brief sketch) 35 as a solid state image pickup device is formed. 
[0013] After the image pick-up signal picturized by this CCD35 is amplified by pre amplifier 36, 
it is inputted into the video signal processing circuit 37 in CCU4 through a video cable 17, and a 
standard video signal is generated, this video signal is inputted into a color monitor 5 through a 
monitor cable, and the image of a photographic subject is displayed on the image display area 
51 on that monitor display (screen) as an endoscope image. 

[0014] Moreover, in order to display the information which computes the magnitude or size of an 
organization in an endoscope image on the image display area 51, the superimposition circuit 71 
is established in CCU4. And information, such as magnitude of the organization in the 
endoscope image computed by this superimposition circuit 71 or size, is compounded by the 
endoscope image in said video signal processing circuit 37. 

[0015] It constitutes from a gestalt of this operation so that the information which computes the 
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magnitude or size of an organization in an endoscope image may be amended according to the 
scale-factor information transmitted to said superimposition circuit 71 from said zoom control 
unit 6. 

[0016] Said objective lens system 34 provides some zoom lenses 38 which arrange movable and 
carry out variable power in the direction of an optical axis, as a convex lens shows by the arrow 
head. If variable power of this zoom lens 38 is carried out unlike the so-called common zoom 
lens (a focal point does not change even if it carries out variable power), a focal point will change 
(it is a variable power lens.). Moreover, when variable power is carried out, by the wide angle 
side, depth of field change [ depth of field ] to 2-5mm by 5- 100mm at an amplification side. The 
actuator 39 which moves a zoom lens 38 in the direction of an optical axis is formed in said 
point 13. This actuator 39 is driven with the driving signal from the actuation circuit 40 
prepared in the zoom control unit 6. 

[0017] Drawing 3 shows the concrete structure of an actuator 39. The actuator 39 is contained 
by the actuator stowage 63 adjoined and established in the observation port 62 of the point body 
61 which constitutes a point 13. 

[0018] In the tube (cylinder) 64 fixed to this actuator stowage 63, it is the shape of a disk or a 
cylindrical shape of an outer diameter which fits into this inner skin, and the mobile 65 which 
can move to the shaft orientations of the tube 64 parallel to an optical axis freely is contained, 
output-shaft 39a is attached in the center of the front end of this mobile 65, and the front end of 
the piezo electric crystal 67 which has a piezo-electric property is being fixed to the attaching 
hole of the center in the back end side of this mobile 65. 

[0019] This mobile 65 is provided so that a pressure welding may be carried out to the inner 
skin of a tube 64, and two or more leg 65a extended elastically may form the shape of a 
cylindrical shape outward, the heights of the back end of each leg 65a carry out a pressure 
welding to the inner skin of a tube 64, and he is trying for frictional force to work among both. 
Therefore, when the force to which it is going to move a mobile 65 by the force smaller than this 
frictional force acts, migration of a mobile 65 is controlled, and when the force to which a mobile 
65 is moved by the bigger force than this frictional force acts, a mobile 65 is overcome and 
moved to frictional force. With the gestalt of this operation, in order to generate the larger force 
than this frictional force, the impact mold actuator which carries out the seal of approval of the 
driving signal with the wave which changes steeply to an actuator 39 is adopted. 
[0020] In the piezo electric crystal 67 with which the front end was attached in the mobile 65, a 
signal line 68 is connected to that electrode, it connects with the actuation circuit 40 in the zoom 
control unit 6, and this signal line 68 is driven with the driving signal outputted from this 
actuation circuit 40. 

[0021] Moreover, the end of the connection arm 69 used as the driven object driven with this 
actuator 39 is connected with output-shaft 39a, and it connects with the movable lens frame 70 
with which the other end side of this connection arm 69 or the zoom lens 38 was attached in one, 
for example. 

[0022] And the movable lens frame 70 which drove the actuator 39 and attached the zoom lens 
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38 through the connection arm 69 with the output-shaft 39a moves in the direction of an optical 
axis, and it can be made to carry out at a wide angle and amplification side migration setting 
out of it. 

[0023] A piezo electric crystal 67 carries out the laminating of the piezo-electric member of 
ceramics, such as barium titanate, titanic-acid lead zirconate, and porcelain, prepares an 
electrode in them and is formed in them. The actuation circuit 40 generates a driving signal as 
shown in drawing 4 , and a piezo electric crystal 67 carries out elongation or contraction in the 
direction parallel to an optical axis mechanically by drawing 3 by impression of a driving signal. 
An actuator 39 is moved using this force. 

[0024] More specifically, the actuation circuit 40 generates a wave-like driving signal (it is also 
called the 1st driving signal) which carried out full wave rectification of the sine wave as shown 
in drawing 4 (a), and a wave-like driving signal (it is also called the 2nd driving signal) which 
reversed the wave of drawing 4 (a) as shown in drawing 4 (b). 

[0025] These waves have elongation or the wave part to shrink steeply slowly in time with 
elongation or the wave part to shrink in a piezo electric crystal 67. For example, when the 1st 
driving signal is impressed to a piezo electric crystal 67, in the part (it changes in the direction 
suddenly extended from the direction whose piezo electric crystal 67 shrinks in this case) which 
the time amount differential wave of an electrical potential difference is discontinuous, and 
reverses, the about several microns [ per for example driving signal 1 period ] mobile 65 moves 
to right-hand side by drawing 3 . 

[0026] An actuator 39 is also moved to right-hand side by migration of this mobile 65 by 
drawing 3 , a zoom lens 38 also moves to right-hand side with migration of this actuator 39, and 
the objective lens system 34 will be in the lens condition expanded from migration before in this 

case. 

[0027] On the other hand, when the 2nd driving signal is impressed to a piezo electric crystal 67, 
an actuator 39 is moved to left-hand side by drawing 3 , with migration of this actuator 39, a 
zoom lens 38 also moves to left-hand side, and the objective lens system 34 will be in the lens 
condition by the side of a wide angle in this case. 

[0028] And minute distance was moved by part for 1 in drawing 4 (a) or the driving signal of (b) 
period, and by making that number of driving signals into a predetermined number by making 
one period of this driving signal into a unit, predetermined carried out travel [ every ] step 
migration, and it has come. 

[0029] Moreover, as shown in drawing 1 and drawing 2 , the zoom switch 42 as a switch for 
actuator actuation is provided in said control unit 9. As shown in drawing 2 , the output signal 
of this zoom switch 42 is inputted into the control circuit 43 prepared in the zoom control unit 6. 
Moreover, the output signal (switch signal) by actuation of a foot switch 7 is also inputted into 
the control circuit 43 in the zoom control unit 6. Moreover, the switch signal of a remote control 
switch 28 is also inputted into a control circuit 43. These zoom switch 42, and a foot switch 7 
and a remote control switch 28 form the remote switch formed in the location which connected 
with the zoom control device 6 by the cable etc., and was estranged. 
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[0030] Said zoom switch 42 is formed with two switches which output each indication signal by 
the side of a wide angle (below the direction of WIDE, the direction of W), if one switch for 
amplification actuation is pushed from a neutral point and the switch section for wide angle 
actuation of another side will be pushed an amplification side (below the TELE side, the 
direction of T). 

[0031] With the gestalt of this operation, the scale-factor information storage sections 72, such 
as ROM which memorized the data about a driving signal and a scale factor beforehand, are 
built in the endoscope 2 according to the endoscope of a different class with the actuator with 
which classes differ as shown in the table 1 and table 2 which are shown below, or image 
pick-up optical system. Said data are data which express the number, the display scale factor, 
and precision of a pulse as shown in a table 1 or a table 2. 



[0032] 
[A table 1] 







m 


5000- 5999 


50 


±30'A 


6000- 6999 


60 


+25* 


7000- 7999 


70 


±2oy. 


8000- 8999 


80 


+ 15X 


9000- 9999 


90 


±10X 


10000-1 1000 


100 


±5X 


[A table 2] 






m 


4000- 4999 


70 


+35* 


5000- 5999 


75 


±30X 


6000- 6999 


80 


±25* 


7000- 7999 


85 


±20* 


8000- 8999 


90 


+ 15X ! 


9000- 9999 


95 


±10* 


10000-1 1000 


100 


±5X 



in addition, the thing in which a scale factor and precision data do not have the number of 
counts to 0-4999 the condition that this endoscope 2 has the low property top scale factor of 
optical system - field progress - it is because it becomes large, and the precision of a 
scale-factor display is too large and it stops making semantics [ a display ] since it is observable, 
while the distance of the objective lens system 34 and a photographic subject is 10mm - 100mm. 
[0033] If the endoscope 2 which has the scale-factor information storage section 72 which 
memorized such data is connected to the zoom control unit 6 and the power source of the zoom 
control unit 6 is turned on, the data about a driving signal and a scale factor will be outputted 
to the zoom control unit 6 from said scale-factor information storage section 72. 
[0034] Simultaneously, with the zoom control device 6, since the location of an actuator 39 is 
initialized, CPU which is not illustrated in said control circuit 43 outputs the control signal 
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which sets a zoom lens 38 as the location by the side of a wide angle most to the actuation 
circuit 40 as an initialization process according to the initialization program memorized by the 
storage section 45. And the actuation circuit 40 outputs the driving signal shown in drawing 4 
(b) to an actuator 39, and sets it as the location of a wide angle most. 

[0035] Here, a way person's push of a remote switch outputs the driving signal shown in 
drawing 4 in proportion to the pushed time amount. If the switch for amplification actuation is 
pushed, the actuation wave shown in drawing 4 (a) will be outputted, and if the switch for wide 
angle actuation is pushed, the actuation wave shown in drawing 4 (b) will be outputted. 
[0036] The pulse number of these driving signals is counted in a control circuit 43. When this 
pulse number initializes by carrying out powersource ON, it is set to 0, if the pulse by the side 
of amplification is outputted, it will be counted as plus, and if the pulse by the side of a wide 
angle is outputted, it will be counted as minus. In addition, when this number of counts is 
minus, since said actuator 39 is in the maximum wide angle location, all minus sets the number 
of counts to 0. 

[0037] And if the number of counts is in agreement with the data read from the scale-factor 
information storage section 72, the zoom control device 6 will transmit a scale factor and 
precision data to the superimposition circuit 71 in CCU4. 

[0038] According to scale-factor information transmitted from said zoom control device 6, such 
as a scale factor and precision data, said superimposition circuit 71 amends information, such 
as magnitude of the organization in an endoscope image, or size, and outputs it to said video 
signal processing circuit 37. Said video signal processing circuit 37 compounds and displays 
information, such as magnitude of the organization in the endoscope image amended in said 
superimposition circuit 71 as shown in drawing 5 , or size, on an endoscope image. 
[0039] By drawing 5 (a) expressing the scale factor of the photographic subject on a monitor, 
since a 1mm photographic subject is 90 times, it is 90mm in magnitude, and an error is 
expressed as **10% on a monitor. In drawing 5 (b), the scale is displayed on a monitor. In this 
case, it is turned out easily what magnitude measurement of the magnitude of a photographic 
subject is including an error. 

[0040] Consequently, it is possible to display a scale factor on accuracy by reading scale-factor 
information, such as data about the driving pulse and scale factor which were memorized by the 
scale-factor information storage section built in the endoscope 2. 

[0041] Moreover, a color monitor 5 may use the large-sized color monitor 5 in a hospital plant, 
although the thing of fixed magnitude is used on the structure of a system in many cases. In the 
method of presentation shown in drawing 5 (a), the magnitude as which a photographic subject 
is displayed by the magnitude of a monitor also differs. Therefore, you may constitute so that 
the magnitude of the color monitor 5 which inputted the magnitude of a color monitor 5 by the 
keyboard 74 connected to CCU4 as a means to amend this, and was inputted in said 
superimposition circuit 71 of said CCU4 may amend scale-factor indicated value. 
[0042] The input of the magnitude of a color monitor 5 inputs the magnitude of a color monitor 5 
to the display of a screen like drawing 6 (a) by the ten key which said keyboard 74 does not 
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illustrate. Moreover, you may make it choose the magnitude of the color monitor 5 indicated on 
the screen, for example like drawing 6 (b) using the cursor which is not illustrated on a 
keyboard 74. 

[0043] It is the situation of the detailed lesion section, and a means effective in getting to know 
a configuration by carrying out variable power, as mentioned above to use the endoscope 
equipment to which an endoscope image is expanded. In the diagnosis of the early cancer in 
large intestine inspection, change of **** opening has been information important for a 
diagnosis of an early cancer. 

[0044] However, since there are also few experiences in the case of a beginner, even if it obtains 
the image from which **** opening is changing with amplification of an endoscope image, it 
may be troubled by decision on that spot whether the possibility of an early cancer has high it, if 
it does not compare with the books of for example, medicine relation etc. 

[0045] Also in this case, it constitutes so that the display of the image data considered as 
reference by the endoscope image so that a more prompt and high diagnosis of precision can be 
performed on a monitor may be enabled at the image data and coincidence under current 
observation. 

[0046] As shown in drawing 7 , the video-signal output of the video signal of the endoscope 
image of CCU4 and the reference image storage 81 is inputted into the image-overlap unit 80, 
overlaps the video signal of these both sides in this image-overlap unit 80, and is outputted to a 
color monitor 5. 

[0047] Duplication of an endoscope screen and a video signal is a switch on the control panel 
which carries out centralized control of the switch which is not illustrated, and which was 
formed, for example in the endoscope control unit, or the system etc., and when the change of 
whether it overlaps or not to carry out is possible and it does not overlap, on a monitor, only the 
endoscope image which is carrying out current observation is displayed. 

[0048] The endoscope image under present observation can overlap now a reference screen and 
the endoscope screen under present observation on a color monitor to refer to whether it is 
similar to what kind of classification, as shown in drawing 8 . The case where a reference screen 
and an endoscope observation screen are put in order and displayed in the same size on a color 
monitor is illustrated, and which is a reference screen and in order to distinguish, it is displayed 
on drawing 8 (a) as "REFERENCE." He is illustrating the case where the sizes of a reference 
screen and an endoscope observation screen differ, for example, is trying to display a reference 
screen on a small screen in drawing 8 (b). Two or more reference screens are prepared in the 
reference image storage 81, and are selectable in a required screen here. 

[0049] Moreover, it is the signal line of the actuation switch 91 formed in the endoscope control 
unit 9 being connected to CCU4 through a video cable 17, and carrying out depression actuation 
of the actuation switch 91, and is operational in quiescence of the endoscope screen which is the 
function of CCU4, quiescence discharge, modulated light, profile emphasis, etc. 
[0050] As shown in drawing 9 , each signal line passes along the inside of a video cable 17 to 
switches [ of each actuation switch 91 / 91a-91d ] each, and it connects with CCU4. Since an 
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endoscope 4 is a patient circuit, CCU4 has composition insulated with the secondary circuit 
through the photo coupler 86, in order to secure an insulation. In addition, from the terminal of 
each signal line of a primary circuit, it connects with a photo coupler 86 through resistance Rl 
a-Rld, respectively, and connects with the input port of the control section which controls CCU4 
through resistance R2 a-R2d to the secondary circuit side of a photo coupler 86 and which is not 
illustrated, respectively. 

[0051] In recent years, multi-fiinctionalization of an endoscope 2 progresses and the amount of 
information over CCU4 is increasing from the endoscope 2 in connection with the function of an 
endoscope increasing. For this reason, since a control signal etc. increases with the increment in 
amount of information, it is necessary to increase the signal pin of a video cable 17 connected to 
CCU4. 

[0052] However, it could not connect with the old endoscope 2, but the video cable 17 had the 
problem that compatibility was not securable, when the signal pin was increased. Therefore, as 
shown in drawing 10 , even if it adds a new function, it constitutes so that compatibility can be 
secured. 

[0053] As shown in drawing 10 , an endoscope 2 contains CPU92 and the actuation switch 91 
formed in the control unit is connected to PIO (parallel I/O) of said CPU92. In addition, in 
drawing 10 , four actuation switches 91a-91d are connected to PIO, for example. And SIO (serial 
I/O) connects with CPU97 of CCU4 through a video cable 17, and CPU92 is connected to a photo 
coupler 86 through switching elements 93-96 and resistance Rl a-Rld at PIO (parallel I/O) of 
CPU97. The information about turning on and off of the actuation switch 91 is transmitted to 
CCU4 by the serial communication between CPU92 and 97. 

[0054] In addition, although one signal line in a video cable 17 has decreased to drawing 9 , 
even if the number of this of the switches of the actuation switch 91 increases, since there 
should just be a signal line required for switch information for [ three ] serial communication, 
its signal pin of a video cable 17 increases. By the above-mentioned configuration, without 
increasing a signal pin, even if it adds a new function, compatibility can be secured. 
[0055] Moreover, deformation implementation is variously possible for this invention in the 
range which is not limited only to the operation gestalt described above and does not deviate 
from the summary of invention. 
[0056] [Additional remark] 

(Additional remark term l) Image pick-up optical system which has the migration lens moved to 
an insertion section point, The endoscope which has the scale-factor information storage section 
which memorized the scale-factor information on the driven object which said migration lens is 
connected and is driven with an actuator, and said image pick-up optical system, The control 
means which carries out actuation control of said actuator based on the scale-factor information 
on said image pick-up optical system which was connected to this endoscope free [ attachment 
and detachment ], and was transmitted from said scale-factor information storage means, A 
picture signal processing means to carry out signal processing of the image pick-up signal from 
said image pick-up optical system, and to display an observation image on a monitor, Endoscope 
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equipment characterized by providing an amendment means to amend the information for 
computing the size of the observation image displayed on said monitor according to the 
scale-factor information to which it was transmitted from said control means. 
[0057] (Additional remark term 2) Said amendment means is endoscope equipment given in the 
additional remark term 1 characterized by amending the information for computing the size of 
the observation image displayed on said monitor according to the configuration of the monitor 
inputted by the input means. 

[0058] (Additional remark term 3) Endoscope equipment characterized by to provide an external 
device with CPU which transmits and receives the key information by depression actuation of 
said actuation switch by serial communication to said CPU which connected with the endoscope 
which has CPU into which a signal is inputted by the actuation switch and depression actuation 
of this actuation switch, and this endoscope free [ attachment and detachment ], and was 
prepared in this endoscope. 

[0059] (Additional remark term 4) Said external device is endoscope equipment given in the 
additional remark term 3 characterized by being the picture signal processor which carries out 
signal processing of the image pick-up signal from image pick-up equipment formed in the 
endoscope. 
[0060] 

[Effect of the Invention] As explained above, according to this invention, the scale-factor display 
with a high precision is possible at the time of the endoscope connection from which optical 
system differs. Moreover, a suitable scale-factor display is possible in inputting the magnitude 
of a monitor with the monitor of any magnitude. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The external view showing the whole endoscope equipment configuration of the 
gestalt of 1 operation of this invention 

[Drawing 2] The explanatory view showing the internal configuration of the endoscope 
equipment of drawing 1 

[Drawing 3] The explanation sectional view showing the structure of an actuator prepared in 
the endoscope point 

[Drawing 4] The explanatory view showing the wave of a driving signal 

[Drawing 5] The explanatory view showing the monitor display which showed an endoscope 
image and scale-factor information to monitor display 

[Drawing 6] The explanatory view showing the example of a display of the setting-out screen 
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which sets up the size of a monitor 

[Drawing 71 The explanatory view showing the image display structure of a system of endoscope 
equipment 

[Drawing 8] The explanatory view showing the example of a display of the image display 
approach by the image display system of drawing 7 

[Drawing 9] The circuit block diagram showing connection between the conventional endoscope 
and CCU 

[Drawing 10] The circuit block diagram at the time of connecting an endoscope and CCU by 
serial communication 
[Description of Notations] 

1 *- Endoscope equipment 

2 *- Endoscope 

3 - Light equipment 

4 - CCU 

5 " Color monitor 

5A - Monitor display (screen) 

6 - Zoom control unit 

7 - Foot switch 

8 - Insertion section 

9 - Control unit 
13 - Point 

34 ■* Objective lens system 

35 - CCD 

37 Video signal processing circuit 

38 " Zoom lens 

39 --Actuator 

40 *- Actuation circuit 

42 -- Zoom switch 

43 - Control circuit 
45 -- Storage section 

51 - Image display area 

71 - Superimposition circuit 

72 - Scale -factor information storage section 
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[0040] c©j&s. i^mst 2 tertian n-c<,>s{&s 

[0 04 1 ] $/c. #7-*x$ 5tt. ->^f-A©^fiK 
±-5£©*£ § ©fc©#ffi*>tt* X**£l>#^&J6 
i5«cte^TB^©*5— tx* 5 SGyrf 
•5. 05 (a) Kn?Wfffiti-CK, *x*©**3tc 

<t«3W**^3ft**£i*fcgft*. •£©&«>. c 

n=&ffliEfS#ia£L--CCCU4«C«iK3n-Ct<>5*- 
K7 40cr*7— ; ex^5©^3 ; 5:A^U. #TfB 
CCU4©f5fBX->'<--{>)l<-X15]Bg7 lTA^JS^ 
ft:* 7 - * - * 5 © A * 3 tc <fc -5 •Cfg^TSffi©^?: 
tf5J:5tcfltl?Xb-C*>Jll>. 
[0 04 2] *7-*-i'5©At3©A^«. 01*. tf 
136 (a) ©J:^ftiBffl©^K:>PtL/-C. fitfgB*-*- 




(6) 

9 

F7 4©07nbttl>l 0+-«:J;->T*7"*.=-d»5© 
ttZZAttZ. WXHW6 (b) ©.t^CCSi 
ffi±K8B*8 3 titctf v *> 5 ©AS S * * - F 

7 4 ±©07*0 y*tfi->t jlft-r £<fc 5tt u 

[0 0 4 3 ] ±j$l/fcJ:^K:^fgt5C<!:K:J:o-Crttl 
«IBI«l*lfl3W4rtttS»iiB«flHi»iC4tt. moan 
IBS©!***. «tt*»l4KBW3»tt*ar*4. *J® 
«aEKteW4#JWB©»llr«:*H,»-Ctt. JR*HC]8©£ 
^5*WK©»IWcfiS*tlMBta-ari»4. 10 

[0044] Ofcbtt* 6, ffl<b#©tt&tcUi&R64> 

l»*> i* 9 *t2tt*t*B¥H»S©Mtt £ & ttttts&l) £ 
*©*l"C*iJ»r(cH&»**«*4. 

[0045] c©«fc5tt*B^K*j«.>rfe. ctoawt 
fioff&©m>$»r#?T A Si; 5 (cfflMMNTC*** 

[004 6] H7{CjS-rJ:^CC. CCU4©rttS^il«[ 20 
©l**ft*£#JliiHft£ttgll8 1 ©!*&{f 

mumiul-? H8 otcA^sn^ c©ii«aa^-9 

h 8 0"CCtl63SOSr©8MWt^**KU*5-*i* 5 
{cttttnTSJcStctt-jT^S. 
CO 0 4 7 ] rtm^®ffi£^fi-^©S««, H^Uft 

«B'MWW&ilfP'«**±©^ A v f-it £"C, «gf 

* #> U % c *iP<D®& A *J pJIIt? * 0 fijg L/ tt t, 

tt. *-*±KttJH«E«SIUr(r>5rtt!i«llI«©*3Wl 
;S3ft£J:5K:tto'tt,>.&, 30 

[0048] a&tt*4>©l*3tilttllfllt2. £'©«t 9 tt# 

* 5 * ±(t#Miiffi &3&tt£9©rttttRifiii& 
fflS-T2,C<b*i-C#Scfc^k:%-,-Cl».5. H8 (a) K 

ffi#£'%6tNbS*>|ZJ5UTSfc«> TREFERENC 

ej £<tnfi/rb»&. B8 (b) x\t&wmwtwm 
mmmw t <o? a xa* ittt 4«£*h« u r *j «d m a 

tt. #fl8fflffi£'h3lMHffitc^7jV$"S<fc9»cu-Ct>4. 40 

» h nx * o £>s&Hffl%aii?pjfie£ & ? rc>*. 

(00491 3!fc. AWmflP80(CKtt6tiA:iirisx 
^7^9 1 ©{i-5ti&tt. tff^-^H 7^UtC 

c u 4 arc* » ? 9 1 mr&mz c 
i-c. ccu4©«it6-c$.srtti^iaffi©ti>±. p±&? 
t*. mx. tftKgn. tt^&rc nitre* 

[00 5 0] m9< l C7rs3ft2>J:')lC&®ftZA v?9 1 
©x-f 1 a~9 1 dO^^icMUttrf^^-^ 

hi mzzti?n<DimmvM') . ccuumm so 
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tii. rtta^4*i,«i#@Kf*i©r. ccu4ttia^ 

it3§ftfc*}*JiU&o-Cl,>S. 1 fcHIS©««-3*© 
M¥*6Uft&iRl a~R 1 dZftbX7* h*^8 

(CttfilnR 2 a ~R 2 d £/M,T C C U 4 ©Mflpgff 9 

[o o 5 1 ] a^. rt^2©^tfe{b*ijt*> rtm$i 

©®iiB#f8Jnrt- ■SWCC^o TrttR^ 2 *>6 C C U 4 tett 

?z>mmmz.x\,>2>. c©fc«>. wmut©tttai(cfft 

otflMWrttftA*©-?. CCU4tC«i^$^it 
T^er-^H 7©ft^fc - >£$-$>-f<J&g#**. 
[0052] U*>l/tt*i6. 1 7 ttflW 

cft*r©rttM!2fc8«r*'r. s 
1 0 0 5 3 ] m 1 0 (c/ivf .j: ^ {0^11^2 ttc p u 9 2 

fcrtjSU «ff«WC«W6tlfc»flP^^f 9*0 ltt. «J 
IBCPU9 2©PIO (/t?U*I/0) {C^Sn 

E3 1 0rtt> mtt4o©SfP^^ »f91a 
~9 1 d*5P I 0«:S^Sn-CL>.5. fit. CPU 9 
2tt. SIO (.isVTfrl/O) tCJZiXV-f**--? 
JH 74^LCCU4©CPU9 7£«feSSn. CPU 
9 7©P I O ('19 1/* I/O) (Ctt. ^-<y?>^Jg 
^•93-96. JffiKR 1 a-R 1 dSr^bt:?* h*^" 
7 8 6{C«^§ni<fc^tC%o-C^-2.. 
l©t>^7(CH-rSt»$8tt. CPU9 2> 9 7ffl©^> 

y r ^ufliiiK: J: -jt c c u 4 tcig^s n-s J: ^ (c/i r 

[0054] fa m§lZtt[ J XVT : *>r-7>\'\ 7rt© 

'j r Jbjiff ffl© 3**nttJ:t>/t©, trf"* 

- 7 ©{§# f A ft C »i ^ «C .o X I > * . 

iani/Tfefflfttt**^** j: 9*ctt->"cc>*. 

[ 0 0 5 5 ] ttc. #&Wtt. fcUiiB^/cSSJHBfiS©* 

cci®5e§n.5*>©-ctttt<. ^©s§*jawL/ttt»i5 

[0 0 5 6] [I48B] 

**©«*tll«tettUA:«*flMRIBllW*Wtarta 
IBte^S^6^M3 tifc«ia«fc*¥*©«*tll*«:» 

i. fitFiBans^s^'E.cjfl^fi^^m^aor*- 
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*±KSM8liI»*a»nT*BHkfi-*6ffl*«4. ^12* * 

~ * ±«c^ $ ti *«?»*©•* a xznm s &«>© 

[0 05 7] (wie«2 ) mzmz^mt. a#*s 
s n 5 ngno*©? x*?? mr sfc»©nt mm 

[00 5 8] (ttfBJS3) 7*Rtft©&ft 10 

?<Dwrm*ic <fc o ft#a*A* s n * c p u *m 
tzmmt. conKMtcvBts&KSfitsn. c© 
rtawtcRwfcijBc p u <c» oxwumftz ■< v ?•© 

pusrWbfcfl-s&gai* zmbtcctirnkt-rz 

[0059] (#12114 ) gn&Ui&BU. fttmic 

®mmm?#>z> c t t * s rass 3 ccsatt©rt8i 

[0060] 

mi) *»w© i **©»»©rt««»«©*fttiitt 

[■ 2 ] ■ 1 ©rta«68B©rtaWteR*m"rt!ilHH 30 
[03] Wm9&iltokW1lLT2**.X-*<Dfflki 

[E4] mem^m^mmm 

[05] *-fBiffiK:rttft«lffl«SCf^tt$R«:^Lfc 
*-*Hffl*mfIfti!B0 * 
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[SI6] *~*©iMX£i^TS&^®©3l^0!i : & 



[07] rtm$£a©Hf&s^'>*^A©t»)a£^-ria 



[08] 07©BH&f*Sr>*'r- AtcJ:2>ii^SjS^S© 

[09] fi£*©rtm^4CCU<!:©^ ; &^TlHlS87'a 
7?0 

[010] MmtCCV£t:i")7)imfEVl&tiiLtc 
|^©|5]Sg^a ? *0 

i -mmm 

4 - CCU 

5 -7-*-* 

5 A-*~£IM (^mffi) 

6- X-ASlpgg 

7- 7 * M-Y 

8- »A8B 

9- WI* 



1 3- 

34- 

35- 

37' 

38' 

39' 

40' 

42' 

43 

45 

5 1 

7 1 

72 



SfciBSB 
CCD 

188&IHS8 
•iBffiSP 

Hflia^i 'J 7 
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(Q) 
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[HQ] 



jL 



9H 



IT 



R2 



Rio 



Rl b 



Rl c 



86 



Rid 



MI' 



R2« R2b R2c R2d 



i/0#~h 



Rl 




(5i)int.ci. 7 IWMiB# 
H 0 4 N 7 A8 



F I 

H 0 4 N 7 /18 



M 



2H040 BA03 CA23 QA43 GA02 GKLO 
GA11 GA12 

4C061 MOO AA29 BB02 CC06 DD03 
FF40 3118 LL02 NNOl NN05 
NN09 PF0.2 RR06 RR17 RR25 
TU2 VW03 VVW10 YY14 

5C054 CC07 CF05 EHOl FAOl FB03 
FE12 FE14 HA12 



